ABSTRACT
contractions

INTRODUCTION
The Apc
Min/+ mouse is a genetic model of colorectal cancer and cachexia (5, 36) . These mice harbor a At 16 weeks of age C57BL/6 and Apc Min/+ mice (N=9/group) were subjected to multiple bouts of HFES over a period of 2 weeks (Fig. 1A) . HFES of the left hind limb was performed as previously described with slight 126 modifications (4). During each stimulation procedure mice were anesthetized via isoflurane (2% in O 2 with 1.5% approximately 22 minutes in duration. Following each stimulation procedure mice were given an intraperitoneal 136 injection of warm saline and returned to cages upon complete recovery. Mice performed a total of 7 stimulation 137 sessions with each stimulation separated by 48 hours. Mice were sacrificed 48 hours after the last stimulation procedure 138 to minimize the effects of acute muscle contraction, and were fasted 5 hours prior to sacrifice but had free access to 139 water ad libitum.
Tissue Collection
141
Mice were anesthetized with a subcutaneous injection of ketamine/xylazine/acepromazine cocktail (1.4 ml/kg body weight) at the time of sacrifice. Hind limb muscles were rapidly excised, cleared of excess connective tissue,
143
rinsed in PBS, weighed, and snap frozen in liquid nitrogen. The TA muscle was cut at the mid-belly, placed in optimum cutting temperature compound (OCT), and frozen in liquid nitrogen. Blood was collected prior to muscle 145 collection via retro-orbital eye bleed with heparinized capillary tubes, placed on ice, and centrifuged (10,000 x g for 10
146
min at 4°C). The supernatant was removed and stored for plasma IL-6 analysis. Plasma and tissue samples were stored 147 at -80°C until further analysis.
148
Tibialis anterior morphology
Transverse muscle sections (~10 µm) were cut from the mid-belly of the TA on a cryostat at -20°C and stored at -80°C until further analysis. Hematoxylin and eosin (H&E) staining was performed to examine muscle morphology 151 as previously described (7, 34, 36) . H&E stained muscle sections were digitized and analyzed using ImageJ imaging 152 software (NIH, Bethesda, MD). Deep and superficial regions of the tibialis anterior muscle were included in all analysis 153 performed (46). Therefore, at least 15 random non-overlapping digital images at X25 magnification were taken from 154 each H&E stained muscle section per animal and were examined for centralized nuclei as previously described (7).
155
Centralized nuclei were defined as nuclei found equidistant from a well-defined sarcolemma, and are expressed as the 156 percent of centralized nuclei per total number of myofibers (>900 myofibers were examined per animal). The associated with the extracellular matrix was divided the total number of pixels to give the percentage noncontractile tissue. All images were coded and analyses were performed by a researcher blinded to the treatment groups. 
200
Western Blotting
201
Western blot analysis was performed as previously described (24). Frozen TA muscle was homogenized in 
225
Statistical Analysis
226
Results are reported as the means ± standard error. A repeated-measures two-way ANOVA was performed to 227 determine differences between cachexia and HFES in C57BL/6 and Apc Min/+ mice using the control leg and stimulated
228
leg from each mouse. Post-hoc analyses were performed with Student-Newman-Keuls methods when appropriate.
229
Unpaired students t-test was performed to determine differences in control leg TA protein expression between C57BL/6 230 and Apc Min/+ mice. Paired students t-test was performed to determine differences between the control leg and stimulated leg TA protein expression within Apc Min/+ mice. The accepted level of significance was set at p<0.05 for all analysis.
Statistical analysis was performed using SigmaStat version 3.5 (Systat Software Inc., Richmond, CA).
regardless of genotype (Fig. 3D) 
362
In summary, we demonstrate that cachectic skeletal muscle retains the anabolic plasticity to initiate growth in 363 response to eccentric muscle contractions. We report that repeated eccentric contractions after the initiation of cachexia can induce myofiber growth regardless of fiber-type in cachectic muscle. Coinciding with myofiber growth were suggest that cachectic skeletal muscle can initiate growth in response to repeated bouts of eccentric muscle contractions 367 despite the presence of a systemic cachectic environment. Further research is needed to determine whether the initial 368 improvements in myofiber growth can be sustained over time with the progression of cancer cachexia. Additionally,
369
whether exercise training enhances skeletal muscle's response to an anabolic stimulus such as feeding will improve our 370 efforts for treating the cachectic cancer patient. J Appl Physiol (1985 ) 90: 1936 -1942 , 2001 . 
